Abstract Background: Peak expiratory flow meter (PEFM) may reduce diagnostic delay and improve decision-making in asthma by providing an objective assessment of their flow. Knowledge of nurses and physicians in primary health care can play an essential role to enhance the response of patients about the measurements of peak expiratory flow (PEF). Objective: The aim of the study was to reveal the extent and pattern of knowledge and perception of physicians and nurses about PEFM. Methods: Out of the total primary health care centers in Kuwait; only 50% were randomly selected. A total of 895 physicians and nurses were interviewed out of 1324 individuals currently working in the selected centers for this study with an overall response rate of 74.4%. The questionnaire contained a knowledge section consisted of seven domains with a total of 41 questions.
Introduction
Peak expiratory flow (PEF) measurements may reduce diagnostic delay and improve decision-making in asthma as well as other obstructive lung diseases by providing an objective assessment of air flow and hence an opportunity to identify the airflow variability which is pathognomonic of asthma and to objectively assess its severity. The subject's perception of symptoms does have its limits. One study demonstrated that airway resistance had to increase substantially before symptoms appear, and that 15% of subjects were unable to sense the presence of marked obstruction. 1 Several authors have also found that the presence and intensity of symptoms in certain subjects did not satisfactorily correlate with the degree of airway obstruction. 2, 3 Although the role of PEF measurements in the management of asthma has long been discussed, there is little objective evidence to support the adoption of widespread peak flow monitoring by patients but monitoring may have a role to play in its diagnosis. [4] [5] [6] [7] The majority of acute asthmatic exacerbations will occur outside routine general practice consulting hours. 8 It is, therefore, important that patients have the peak expiratory flow meter (PEFM) available so that they can objectively assess the severity of acute asthma exacerbations.
The high rates of bronchial asthma in Kuwait and other chronic obstructive lung diseases (COLD) necessitate proper management of the disease with special emphasis on proper management of acute attacks or exacerbation of the disease. 9 This could clarify the importance of use of PEFM and high level of quality knowledge of the primary health care staff about it and its uses, benefits, concepts, indications of use and proper interpretation of the findings of the test. However, literature review did not reveal any available papers dealing with this topic in Kuwait. Thus, the following study was formulated to reveal the extent of knowledge and perceptions of physicians and nurses toward PEFM, and compare the pattern of knowledge domains among them.
Methods
An observational cross-sectional study design was adopted for this study. This design suits the objective of this study. It is characterized by short duration, low cost, and less effort. It also allows for calculation of prevalence rates of the studied parameters. The study was carried out in the primary health care centers in Kuwait. A list of all primary health care centers of Kuwait (78 centers) was prepared and classified by health district (five districts). Half the centers were randomly selected from each district. All physicians and nurses available during the field work of the study in the selected centers were the target population of this study. Those on long vacation were excluded from the study (16 physicians and 11 nurses). The total number selected was 1324. Out of these, only 985 agreed to share in the study with a response rate of 74.4%. The unit of observation of this study is a physician or a nurse working in a primary health care center. The direct structured interview method was adopted for this study. This method allows for a direct interview of the target individuals and explaining any ambiguities of the questions. Although it is a time consuming method yet, it allows more interaction and better accuracy. The study covered the period December 2009 to July 2010. Data were collected over three months starting from April to July, 2010.
Data of this study were collected through a specially designed questionnaire. This questionnaire consisted of several sections. The first section dealt with sociodemographic characteristics including age, sex, number of years in practice, educational qualification, current job, years at current work and family history of bronchial asthma. Another section dealt with perception about the prevalence of patients suffering from bronchial asthma or COPD, proportion of those who need or own PEFM as well as the proportion of smokers among patients attending the center. Three questions dealt with advising patients to use PEFM and its ease of use at home as well as the extent of need of PEFM in the health center. Another section dealt with the practice on PEFM. This part includes receiving training about use of device, taking measurements and its availability in the center. The knowledge section consisted of seven domains with a total of 41 questions covering benefits of PEFM use (six questions), instructions for using the device by patients (eight questions), defining normal level of PEFR (five questions), concepts of measurements (six questions), indication of use of PEFM (four questions), general concepts about the device (six questions), and instructions for learning patients about it (six questions).
A pilot study, before starting the field work, was carried out on 25 individuals (not included in the final study). This study was formulated with the following objectives: test the clarity, applicability of the study tools, accommodate the aim of the work to actual feasibility, identify the difficulties that may be faced during the application, as well as study all the procedures and activities of the administrative aspects. Also, the time of interviewing the physicians was estimated during this pilot study. The necessary modifications according to the results obtained were done, so some statements were reworded. The average interviewing time was 20 min.
All questions were coded before data collection. This facilitates both data entry and verification as well as reduces the probability of errors during data entry. Data were fed to the computer directly from the questionnaire without intermediate data transfer sheets. The Excel program was used for data entry. A file for data entry was prepared and structured according to the variables in the questionnaire. After data were fed to the Excel program; several methods were used to verify data entry. These methods included the following simple frequency, cross-tabulation, as well as manual revision of entered data. Percent score was calculated for the total knowledge score as well as for each domain of knowledge. Before calculating the sum of score; the score of negative questions was reversed. The percent score was calculated as the sum of score multiplied by 100 and divided by the number of items. Each item was scored as either 0 or 1 value. All the necessary approvals for carrying out the research were obtained. The Ethical Committee of the Kuwaiti Ministry of Health approved the research. A written format explaining the purpose of the research was prepared and signed by the physician or nurse before starting the interview. In addition, the purpose and importance of the research were thoroughly discussed with those responsible about facilitating the research.
Statistical analysis
Before analysis; data were imported to the Statistical Package for Social Sciences (SPSS) which was used for both data analysis and tabular presentation. Descriptive measures (count, percentage, minimum, maximum, arithmetic mean, median and standard deviation), as well as analytic ones (Mann Whitney Z test and Chi square test) were utilized. The level of significance selected for this study was P 6 0.05. Table 1 shows sociodemographic characteristics of studied physicians and nurses. Physicians tended to be elder than nurses (38.8 ± 8.9 years compared with 35.2 ± 7.8 years, P < 0.001) and have a longer duration at work (12.7 ± 8.3 compared with 11.0 ± 7.5, P = 0.002). Females (78.7% compared with 52.9%, P < 0.001) and non-Kuwaitis (92.4% compared with 53.1%, P < 0.001) were more likely encountered among nurses than physicians. Also physicians held a higher educational qualification than nurses (67.4% compared with 10.5%, P < 0.001) and were earning higher salaries (P < 0.001). Physicians and nurses were similarly distributed over the categories of marital status with no significant difference. Table 2 portrays opinion and practice of physicians and nurses about PEFM. Nurses tended to have higher estimations of percentage of patients suffering from either bronchial asthma or COPD (55.4 ± 21.8% compared with 40.9 ± 23.0%, P < 0.001), those in need of PEFM (45.3 ± 26.7% compared with 35.8 ± 30.4%, P < 0.001), those having PEFM at home (14.8 ± 16.6% compared with 7.9 ± 11.4%, P < 0.001), and approximate percentage of smokers among attending patients (60.9 ± 25.8% compared with 40.2 ± 22.2%, P < 0.001). More physicians tended to advise patients to use PEFM (47.3% compared with 22.1%, P < 0.001) and feel an urgent need of the device at the health centers (61.8% compared with 39.1%, P < 0.001). Also more physicians tended to receive training (64.0% compared with 21.1%, P < 0.001) and practice measurement of PEFM for patients (80.8% compared with 13.8%, P = 0.021). Physicians were also more aware about the availability of PEFM at the primary health care center they are working in (43.1% compared with 22.7%, P < 0.001). Table 3 illustrates knowledge of physicians and nurses about PEFM. Although physicians had a significantly higher overall mean percent of PEFM knowledge than nurses (66.2 ± 10.5% compared with 64.7 ± 7.3%, P = 0.004). Yet, the individual domains of knowledge showed a varying pattern. Nurses had significantly higher mean percent score of general domains of knowledge namely, benefits of use of PEFM (78.3 ± 19.5% compared with 73.6 ± 23.1%, P = 0.006), indicators of its use (82.1 ± 20.5% compared with 73.9 + 26.9%, P < 0.001), General concepts about PEF (74.4 ± 17.3% compared with 65.6 ± 18.3%, P < 0.001), and instructions for patient learning (78.1 ± 12.3% compared with 76.2 ± 11.7%, P < 0.001), while physicians had significantly higher scores for knowledge domains dealing with practical aspects of PEFM namely, steps of use (49.9 ± 29.3% compared with 39.0 ± 24.4%, P < 0.001), defining normal levels of PEFR (61.3 ± 19.5% compared with 58.9 ± 17.3%, P = 0.02), and concepts of measurements (70.0 ± 19.1% compared with 55.6 ± 15.4%, P < 0.001).
Results

Discussion
Variation in lung function from day to day, spontaneously or in response to treatment, is characteristic of bronchial asthma but the ability of the patient to recognize the changes is often limited and objective evaluation is desirable. Because of its practicability and the generally accepted belief that it improves management, it is now common to recommend that patients with asthma monitor their lung function on a day-to-day basis by measuring their PEFR with a simple device such as PEFR. As Sly and his colleagues found no correlation between symptoms recorded in the diary of asthmatic children and rescue bronchodilator use, they stated that ''rational management of troublesome asthma requires the use of an inexpensive PEFM to provide objective measurements of lung function''. 10 For many years now, it has been accepted that asthmatics also have a much larger diurnal variation of lung function than normal subjects, and that this diurnal variation is greater in those with more severe bronchial hyperreactivity. 11, 12 In the international consensus guidelines for the management of chronic asthma in adults and the subsequent British version of the recommendations, the self measurement of PEF is encouraged as a valuable guide to the severity of asthma. 13, 14 This study was conducted to fill the gap in the knowledge and perception of the medical staff in primary health care centers about PEFM and illustrating the pattern of different domains of knowledge. The results of the study revealed that primary health care physicians had a significantly higher mean percent overall score of knowledge about PEFM than nurses (66.2 ± 10.5% compared with 64.7 ± 7.3%, P = 0.004). However, individual knowledge domains showed varying results. Physicians were knowledgeable about steps of use, defining normal values and concepts of measurements (measures related to practice), while nurses had significantly higher scores on benefits of use, indicators of use, general concepts, and instructions for learning patients domains which are intimately related to theoretical knowledge about PEFM. These differences are mainly attributed to the higher proportions of physicians receiving training (64.0% compared with 21.1%) and taking measurements of PEF at the centers they are working in (80.8% compared with 21.1%).
Nurses tended to overestimate frequency of asthmatics attending the primary health care center, their need for PEFM or taking PEF measurements at their home by their own PEFM. This is also clear with the frequency of smokers attending the center. The results of a recent community survey in Kuwait during 2008 revealed that 23.4% of the population are currently smokers. 9 Although, the general population are expected to have a better health behavior than those attending the health centers as they may be suffering from obstructive lung diseases as a result of being smokers. This can also be attributed to lack of both epidemiological and statistical reports that should be freely circulated to all the health staff of these centers.
In view of the results of this study, it can be concluded that, a specifically tailored program should be planned for physicians and nurses with special emphasis on the deficient domains for each group. Free circulation of the epidemiologic and statistical reports should be made available to every member of the working staff in the primary health care center to provide valid rates of measures related to COPD. In addition, a survey about need assessment of PEFMs in all the health centers in Kuwait is required to determine the number of devices needed and guidelines for use whether for the physicians or patients.
